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HIGH-LOAD DRAWBAR EYE 

[0001] The invention relates to a high-load drawbar eye with a hitch socket 
that is open about the rim for receiving a matching hitch ball, a hitch arm and a 
hitch flange. 

[0002] Such high-load drawbar eyes are used, in particular, in agriculture 
and in trucks and are able to support a load of at least two tons. The high-load 
drawbar eyes are typically formed massive and are secured on the hitch ball by a 
hold-down device which is arranged on a hitch above the hitch ball. 

[0003] It is an object of the invention to modify a high-load drawbar eye of 
the aforedescribed type so as to provide a compact hitch connection with the 
hitch ball, which is easy to handle and attains the greatest possible ground 
clearance below the high-load drawbar eye. 

[0004] This is attained in accordance with the invention by providing a 
hold-down device that cooperates with the hitch socket. 

[0005] This approach advantageously eliminates on the hitch the need for 
structures for a hold-down device and its operation, making it possible to 
significantly decrease the overall dimensions of the hitch. As a consequence, 
other fixtures in addition to the hitch can be mounted on the rear side of the 
towing vehicle, so that the high-load drawbar eye according to the invention can 
have many different applications. In towing vehicles having a power take-off 
shaft, with the hitch ball arranged below the shaft, the hitch ball can be mounted 
closer to the power take-off shaft, when using the high-load drawbar eye 
according to the invention, so as to provide a greatest possible ground clearance. 

[0006] According to a development of the invention, the hold-down device, 
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as seen in the operating position, is movably supported on the underside of the 
hitch arm, so that the additional installation height of the high-load drawbar eye 
required for the hold-down device can be kept small and a stable guide for the 
hold-down device can be designed. 

[0007] According to another embodiment of the invention, the hold-down 
device can be operated by an actuating apparatus. The hold-down device can 
be easily and reliably operated with the actuating apparatus. 

[0008] In this context, according to another improvement of the invention, 
the actuating apparatus can include a toggle joint. A great closing force can be 
applied upon the hold-down device with the toggle joint to thereby realize a high 
reliability and safety of the high-load drawbar eye according to the invention. 

[0009] According to another embodiment of the invention, the actuating 
apparatus can include an eccentric lever so that the number of required 
components of the high-load drawbar eye can be kept small. These components 
can have a simple geometry and can therefore be manufactured easily and 
inexpensively. 

[0010] According to an improvement of the invention, the actuating 
apparatus can include a manual lever. The hitching operation can be 
accomplished easily and quickly by using the manual lever, without requiring 
additional auxiliary components. 

[0011] According to another design of the invention, the actuating 
apparatus can include a pneumatic and/or hydraulic cylinder. In particular, if a 
pneumatic and/or hydraulic system is already installed on the trailer, the 
hold-down device can be operated easily and quickly with this design, utilizing 
the pneumatic and/or hydraulic system. 
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[0012] According to another configuration of the invention, the hold-down 
device can have a fork with a semicircular shape. The fork can encircle a partial 
region of the hitch ball to secure the hitch ball in the hitch socket, so that the 
hold-down device has a simple shape. 

[0013] In this context in accordance with an improvement of the invention, 
a collar matching the shape of the fork can be formed on the hitch socket. The 
hitch ball can be particularly securely held by the high-load drawbar eye by 
employing the collar and the fork, so that the high-load drawbar eye according to 
the invention can be subjected reliably to a high-load. 

[0014] According to further configuration of the invention, recesses can be 
provided on the collar, and projections matching the recesses can be arranged 
on the fork, so as to realize a particularly high negative support load that can be 
absorbed by the high-load drawbar eye. 

[0015] According to further configuration of the invention, the hitch socket 
can be essentially shaped as a hemisphere, and the hold-down device can be 
arranged in the region of the greatest diameter of the hitch socket. With this 
configuration, the hitch ball can be reliably and securely received by the 
high-load drawbar eye according to the invention. 

[0016] In accordance with a further configuration of the invention, the part 
of the hitch ball that can be received by the hitch socket and the hold-down 
device is greater than a hemisphere having the diameter of the hitch ball, to 
thereby attain a flat contact of the receivable part of the hitch ball. This results in 
a particularly large contact surface between the high-load drawbar eye and the 
hitch ball, so that the presence of stress is kept low and the high-load drawbar 
eye according to the invention can be subjected to a high load. 
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[0017] According to an improvement of the invention, the center axis of the 
hitch socket can define an angle other than 90° with the longitudinal axis of the 
hitch arm, wherein this angle is preferably in a range between approximately 50° 
and approximately 80°, in particular in a range between 60° and 70°. The 
presence of the angle, the area under pressure can be increased as a trailer or 
the like is being pulled, so as to increase a load carrying capacity and stability of 
the high-load drawbar eye according to the invention. 

[0018] Embodiments of the invention will be described in more detail with 
reference to the attached drawings, in which: 

[0019] Figs. 1, 3, 5, 7, 9 and 11 show angled perspective views of 
embodiments of a high-load drawbar eye according to the invention, with open 
hold-down device; and 

[0020] Figs. 2, 4, 6, 8, 10 and 12 show angled views of the high-load 
drawbar eye according to Figs. 1 , 3, 5, 7, 9 and 1 1 with closed hold-down device. 

[0021] Figs. 1 to 12 show embodiments of a high-load drawbar eye 1 
according to the invention with a hitch socket 2 that is open about the rim for 
receiving a matching hitch bail 7, a hitch arm 3 and a hitch flange 4. 

[0022] The high-load drawbar eye 1 is used mainly with agricultural 
machines and trucks, but is applicable for any type of trailers that requires 
transfer of large loads via the hitch. Loads in excess of two tons can be 
supported by the high-load drawbar eye 1. To transmit the required forces, 
high-load drawbar eyes 1 include the hitch flange 4 and a massive hitch arm 3. 

[0023] The high-load drawbar eye 1 can be placed on a hitch ball 7 and 
then held on the hitch ball 7 with a hold-down device 5. The high-load drawbar 
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eye 1 according to the invention includes hereby the hold-down device 7 which 
cooperates with the hitch ball 2. 

[0024] Compared to conventional hitches, there is no need to provide a 
hold-down device on the hitch above the hitch ball 7, so that the overall height of 
the hitch can be reduced substantially. The high-load drawbar eye 1 according 
to the invention therefore achieves a significantly greater ground clearance in 
comparison with conventional hitches. In addition, attachment options on the 
rear side of a towing vehicle for other devices can be designed more flexible and 
more liberal. 

[0025] It appears beneficial to movable support the hold-down device 5, as 
seen in the operating position, on the bottom side 31 of the hitch arm 3. In 
particular, the hold-down device can hereby be guided in a guide which extends 
essentially parallel to the longitudinal axis 35 of the hitch arm 3. The additional 
installation height of the high-load drawbar eye 1 according to the invention as a 
consequence of the hold-down device 5 can be kept small. 

[0026] The hold-down device 5 can be operated by means of an actuating 
apparatus 6, which can be arranged, in particular, in the interior of the hitch 
arm 3, thereby protecting the actuating apparatus 6 from the environment, in 
particular from contamination. 

[0027] High closing forces can be readily applied to the hold-down 
device 5 by including in the actuating apparatus 6 a toggle joint 61 so as to 
realize a particularly secure retention of the hitch ball 7. 

[0028] Only very few and simple components are required if the actuating 
apparatus 6 is formed with an eccentric lever 63, so that the high-load drawbar 
eye 1 can be manufactured in a simple and cost-efficient manner. 
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[0029] Hitching can be accomplished without the use of additional tools by 
including in the actuating apparatus 6 a manual lever 62 so that the high-load 
drawbar eye 1 can be employed in many applications in particular. 

[0030] If the trailer is equipped with a pneumatic and/or hydraulic system, 
then this system can advantageously be employed by including in the actuating 
apparatus 6 a pneumatic and/or hydraulic cylinder. 

[0031] All embodiments of the actuating apparatus 6 can include safety 
systems which effectively prevent displacement of the hold-down device 5 in the 
hitched state. 

[0032] The hold-down device 5 depicted in Figs. 1 to 12 includes a 
semicircular fork 51. A collar 21 shaped complementary to the fork 51 is formed 
on the hitch socket 2. The collar 21 and the fork 51 can guide the hitch socket 2 
along the entire circumference of the hitch ball 7. 

[0033] The portion of the hitch ball 7 that is received by the hitch socket 2 
and the hold-down device 5 can be made greater than a hemisphere having the 
diameter of the hitch ball 7, to thereby realize a substantially flat contact of the 
received portion of the hitch ball. This configuration effectively prevents the 
high-load drawbar eye 1 according to the invention from being lifted off the hitch 
ball 7. Moreover, a particularly firm seat of the hitch ball 7 in the hitch socket 2 
can be implemented . 

[0034] The hitch socket 2 is essentially of hemispherical shape, and the 
hold-down device 5 is arranged in a region of the greatest diameter of the hitch 
socket 2. The hold-down device 5 can be displaced, allowing the hitch ball 7 to 
be easily moved in and/or out of the hitch socket 2. 
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[0035] Recesses 22 can be provided on the collar 21, and matching 
projections 52 can be provided on the fork 51, so as to ensure a sufficiently 
negative support load in the engaged state, with the negative support load being 
jointly received by the collar 21 and the hold-down device 5. 

[0036] According to the embodiment depicted in Figs. 11 and 12, the 
center axis 25 of the hitch socket 2 can define with the longitudinal axis 35 of the 
hitch arm 3 an angle a different from 90°, whereby the angle a is preferably in a 
range between approximately 50° and approximately 80°, in particular in a range 
between approximately 60° and 70°. 

[0037] If an inclined hitch socket 2 is used, the hitch ball 7 can also be 
mounted on the hitch at an angle, wherein the inclination can correspond to the 
inclination of the hitch ball 7 depicted in Figs. 11 and 12. The hitch ball 7 is 
hereby inclined in the direction of the towing vehicle. 

[0038] As a result of the inclined hitch socket 2, a particularly large contact 
surface with the hitch ball 7 can be achieved so that a greater negative support 
load can be received. The inclined hitch socket 2 also has a greater surface 
under pressure as the trailer is being pulled so that higher trailer loads can be 
pulled and/or smaller surface pressure can be realized. 

[0039] In the high-load drawbar eye 1 according to the invention, the 
clearance between the hitch ball 7 and the hitch socket 2 can be kept small, so 
that impact shocks can be effectively eliminated and the operation is very quiet. 
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